Indigenous cultural and natural resources management and mobility in
The aim of this study is to investigate whether the extent of involvement of Indigenous people in 151 CNRM influences their mobility. We interviewed Indigenous people in two communities in 152
Arnhem Land in the Northern Territory (NT) to reveal how much time they spend in these 153 communities, how much time they spend outside the communities on their country and if and how 154 they 'look after country'. We aimed to reveal relationships between mobility, the activities people 155 carry out and whether they are paid to undertake CNRM. We place this in the context of data from 156 the latest census (2011) on the Indigenous labour force in the NT in general and in the CNRM 157 sector in particular. 158 We aimed to interview 120 people stratified into the two research areas (Maningrida and Ngukurr). 182
Methods
The Indigenous co-researchers chose respondents within each community, selecting only those 183 respondents whom they knew were traditional owners of areas in the vicinity and 'usual residents' 184 of the communities for considerable parts of the year. 'Visitors', who had no traditional connection 185 to the research area, were not interviewed. Although every effort was made to ensure all residents 186 had a similar chance of being selected, the sampling process was non-random. Cultural taboos on 187 what can be discussed meant that female co-researchers were only able to interview female 188 respondents and male co-researchers male respondents. Also some people were ineligible as 189 respondents because of kinship rules 2 that prevented one-on-one communication between co-190 researchers and people of an incompatible tribal lineage. However bias was considered negligible 191
given that people of different networks were broadly representative of all age and gender classes. each month, half the year or more). We were interested primarily in the amount of time respondents 209 spent outside the communities and potentially engaged in CNRM. We did not try to distinguish 210 whether the time away from the communities was spent on their own traditional country or 211 belonged to other traditional owners. Such knowledge, while important, was not necessary for the 212 current study. We defined 'being away' as 'not in the community for the night'. Days on which 213 respondents said that they were on country for the entire day but returned in the evening were 214 counted as being in the communities. Even though this may have included short journeys away 215 from the communities, the poor quality of roads means mobility is constrained, especially for 216 CNRM which, in a tropical climate, is largely carried out in the morning and late afternoon. Given 217 the objectives, we confined our interest to the time spent on country as compared to the time spent 218 in the two communities, and not in other communities or cities. We defined people who spend a lot 219 of time on their country and outside the community as highly mobile and those who spend most 220 nights in their community (Ngukurr or Maningrida) as less mobile. 221
We analysed 2011 census data to obtain a profile of the labour force in Indigenous communities, 223 particularly the research areas, and to see how many people are employed in the land and sea 224 management sector according to the census (codes 'Hunting and Trapping', 'Forestry' and 'Nature 225
Reserves and Conservation Parks Operation'). We also used data from the Indigenous 226 representative group, the Northern Land Council, on the numbers of rangers employed in ranger 227 groups operating in Arnhem Land. 228
229
To analyse the survey data, we used independent sample t-tests to compare the means of two 230 independent groups of interest (e.g. rangers vs. non-rangers; people in Maningrida vs. people in 231 Ngukurr). The Shapiro-Wilk test was used to check for normality (Shapiro and Wilk 1965 11 from 42% to 56% but those working part-time fell from 51% to 36%. About 8% of Indigenous 246 people said that they were employed away from home. 247
248
In Maningrida, more Indigenous men were employed than women whereas in Ngukurr almost as 249 many Indigenous women were employed as men (Figure 2) . 250
[ Figure 2 ] 251
Employment in the land and sea management sector in the NT 252
Of the three relevant employment categories in the census, very few Indigenous people stated that 253 they were employed in the forestry sector and none identified themselves as being engaged in 254 'Hunting and Trapping' (Table 1) 
Mobility and time spent on 'country'

292
Based on responses to the question about how much time (measured in nights away) people spend 293 on country as compared to within the community, we grouped respondents into three classes: those 294 with high mobility, low mobility and medium mobility. Overall, slightly more than half of the 295 respondents (54%) had a low mobility, i.e. they spend no nights away from the community on 296 some occasionally visited Darwin or other larger communities. About a quarter of respondents 298 (27%) were highly mobile, spending at least half the year on country (away from the community). 299
Many respondents said that they spent the wet season in the community and the dry season moving 300 around country, camping or staying in small settlements ('homelands' or 'outstations'). Some 301 respondents said that they spend more than half of the year on country, including some periods in 302 the wet season. Ten percent either spent one week of each month (25% of the year) on country or a 303 few nights of the year. These were classed as people with 'medium' mobility. There was no 304 significant difference in mobility across the two research areas (Table 2) . 305
[ Table 2 ] 306
307
Older people (>55) were more likely to be highly mobile (58% compared to 24% for the 31-55 year 308 old and 24% for the 16-30 year olds) (U = 6.45; p-value < 0.05). In Ngukurr, 64% of older people 309 were highly mobile, but only 30% of the 31-55 year olds and 23% of the 16-30 year olds (U = 5.71; 310 p-value < 0.1). There was no significant effect of gender on the time spent on country, overall or in 311 each community. 312
Ranger employment and mobility
313
Twenty percent of respondents were employed as rangers at the time of the interviews. In both 314 communities, respondents who were employed as rangers were more likely to have a low mobility 315 (U = 4.90; p-value < 0.05; Table 2 ): Overall 78% of rangers did not spend any nights on country 316 whereas 51% of non-rangers did spend nights on country and away from the community. 317
Respondents not employed as rangers were more likely to be highly mobile (U = 2.73; p-value < 318 0.1): 31% of non-rangers were on country at least half the year but only 11% of the rangers spent 319 this long away from the communities. Being employed as a ranger had no significant impact on the 320 medium level of mobility. 321
Activities 323
Overall, 90% said that they undertook CNRM activities/looked after country to educate their 324 children about their country (Table 2) , 76% fulfilled cultural responsibilities, 72% undertook fire 325 management, 60% controlled feral animals, 54% weeds and 51% of respondents said that they 326 undertook coastal management (multiple answers were allowed). Participation in CNRM was 327 generally lower in Ngukurr than in Maningrida. Overall, highly mobile respondents were more 328 likely to undertake fire management (H = 4.41; p-value < 0.1). In Ngukurr, the level of mobility had 329 a greater impact on activities than in Maningrida. In Ngukurr, highly mobile respondents were more 330 likely to carry out fire management (H = 4.93; p-value < 0.1, Table 3), coastal surveillance (H = 331 7.89; p-value < 0.05) and to fulfil cultural responsibilities (H = 9.80; p-value < 0.01). In 332 Maningrida, highly mobile people were less likely to control feral animals (H = 5.66; p-value < 333 0.05) while the other activities were not significantly different across different levels of mobility. 334
[ Table 3 ] 335
336
Across both communities 59% of people thought that fulfilling cultural responsibilities and 337 education were the two most important activities. Those with high mobility thought that education 338 and cultural responsibilities were the most important activities to carry out when 'looking after 339 country' (U = 4.94; p-value < 0.1). Of highly mobile people 74% would only fulfil cultural 340 responsibilities and educate their children compared with 63% of people with medium mobility and 341 51% of the least mobile people. 342 343 Mobility was decoupled from the location where people carried out CNRM activities. We asked 344 respondents where most activities were undertaken and 33% said they did them around the 345 communities, 36% up to two hours drive from the communities and 12% only undertake CNRM 346 activities far away (defined as at least one day's drive). Many (20%) would undertake activities in 347 significant relationship between the activities and distance and between peoples' mobility and 349 distance. Rangers were more likely to undertake CNRM far away (U = 12.98; p-value < 0.01) 350
Rewards for cultural and natural resource management 351
The (Table 4 ). The most 360 preferred form of reward was a salary such as that received by rangers (30%) or cash payments 361 (27%), although non-monetary compensation, such as communal benefits, were mentioned by about 362 a quarter (27%) of respondents. There was a rather weak relationship between the preferred form of 363 reward and the research area and the preferred form of reward and the degree of mobility (Table 4) . 364
Respondents in Maningrida were more likely to prefer a salary (U = 7.33; p-value < 0.01). The 365 preference for non-monetary communal benefits differed significantly between people of different 366 mobility (H = 5.97; p-value < 0.05) with mostly people with medium mobility preferring non-367 monetary rewards (Table 4) . Highly mobile and people with low mobility were more likely to prefer 368 a salary (H = 4.59; p-value <0.1). The fact that people with a low mobility preferred salary could be 369 because these are mostly the rangers who have been paid salaries already and are accustomed to 370 receiving them. Those people with low mobility who are not rangers may have wanted salaries to 371 become more mobile and to be able to pay for transport to move around their country. Those people 372 already highly mobile could prefer salaries to be able to maintain such movements. 373
Discussion
375
Census data reveals that employment of Australian Indigenous people in land and sea management 376 is increasing rapidly in line with government and philanthropic investment. The latest Australian 377 census from 2011 also shows that Indigenous people are highly mobile. However, while part of the 378 movement is to urban areas, particularly among women and young people (Taylor and Carson 2009, 379 Taylor 2011), many Indigenous people are mobile in a sense that they spend much of the year on 380 country, camping or in small settlements. The survey results reported here suggest that this mobility 381 is both complex and interacts with the form of participation in CNRM. 382
383
In particular there appears to be a bimodal pattern of movement depending on whether people are 384 employed as rangers or not. Those who are rangers tend to reside in communities overnight for 385 much of the year, hardly spending any nights out on country, unless when doing activities more 386 than a day's drive away. Then, mostly during the dry season because access is difficult during the 387 wet season, they will sometimes drive for at least a day to carry out CNRM activities such as weed 388 and feral animal control, quarantine control as well as fire management. Those who are not rangers 389 do still look after country, particularly through fire management, but travel smaller distances from 390 the communities, presumably because they have less access to transport. However, this means that, 391 when they do move to homelands away from the communities, they tend to stay there for extended 392 periods. While this study can conclude that non-rangers spend more time on country overnight, we 393 cannot exactly say how much time people then spend doing CNRM activities. Nor is it necessarily 394 appropriate to do so since simply being on country is a form of cultural management (Povinelli 395 1993) . 396 397 These patterns of mobility are likely to have two main consequences. First the greater residential 398 stability among rangers is likely to be to the advantage of health, education and infrastructure 399 danger that investment in a school or a clinic will be wasted if populations fluctuate greatly. Thus 401 investment in salaries for rangers is consistent with policies that wish to reduce Indigenous mobility 402 in the interests of state planning (see Scott 1998) . 403 404 The second consequence of the dichotomy in mobility is the way in which CNRM is carried out, 405 particularly in sites distant from the communities. The mobility of rangers gives them access to 406 areas that are distant from the communities and allows them to undertake CNRM in areas more than 407 a day's drive from communities, but they do so rarely since most return to the communities at night 408 and largely during the dry season when roads are passable. This is in contrast to the management by 409 people who are not rangers, particularly those living on country, who tend to stay at locations once 410 they are reached, though these may be closer to communities. These are likely to result in different 411 styles of CNRM practice. While rangers and non-rangers undertake similar activities (apart from 412 The fact that 16% of respondents actually prefer not to receive a reward or payment for looking 431 after country suggests that there is a strong appreciation of the effect rewards are likely to have on 432 the way in which management is performed. While most respondents said that their primary 433 motivation for looking after country was to fulfil cultural responsibilities and educate children, 434 regardless of whether they were being paid as rangers, there is evidently a suspicion among some 435 that accepting a reward or payment for CNRM will compromise their capacity to look after country 436 in the way they wish to (see Zander et al. 2013 ). Certainly the contracts for rangers to provide 437 environmental services do not acknowledge that a part of their role is to pass on their knowledge to 438 a new generation of managers or to ensure that the cultural motivations for undertaking that 439 management are maintained. We found a weak relationship between the preference for monetary 440 rewards and the degree of mobility, although access to money can facilitate the use of motor 441 vehicles, allowing more time to be spent on country. On the other hand the use of motor vehicles 442 can reduce the time people spend on country overnight and increase the number of long drives 443 between communities and homelands to make day-long visits. 444 445 Nevertheless, with increasing investments in market-based incentives for conventional land and sea 446 management on Indigenous-owned lands (e.g., carbon farming schemes), it is likely that many more 447 Indigenous people will be employed as rangers. Unlike many Indigenous employment schemes, 448 ranger jobs tend to be over-subscribed. In many ways this can be seen as justifiable compensation 449 for services that have been traditionally delivered to the wider society at no cost (Muller 2008; 450 Zander and Garnett 2011; Zander 2013). However, it will also be important to manage the potential 451 delivered (Muradian et al. 2013a,b) . This could include variations in the ways in which 453 compensation for environmental service delivery is provided to cater for those who do not want 454 salaries, the dispersal of ranger jobs away from a central hub, and recognition of the different 455 motives for conducting CNRM within service provision contracts. However these changes would 456 also need to be accompanied by changes in service provision so that those who want to live on 457 homelands and can now be employed to do so are not disadvantaged in terms of education, health 458 and housing over those moving to communities or to urban centres. 459 
Conclusions
